Solution structure of cysteine-rich domain of protein kinase C alpha.
The three-dimensional structure of the second cysteine-rich domain of protein kinase C alpha (residues 95-159) was determined in aqueous solution by two-dimensional proton nuclear magnetic resonance and simulated annealing based calculations. On the basis of 687 distance constraints derived from assigned nuclear Overhauser effect (NOE) connectivities, a total of 10 converged structures were obtained from 40 runs of calculations. The atomic root-mean-square (RMS) difference about the mean coordinate positions (excluding residues 1-7, 16-17, 30-34, and 55-65) is 0.55 A for backbone atoms (N, C alpha, C') and 1.07 A for all non-hydrogen atoms. The molecular scaffold is maintained by triple-stranded and double-stranded twisted beta-sheets packed against an alpha-helix and two independent zincs are coordinated by His8, Cys38, Cys41, Cys57 and Cys21, Cys24, His46, Cys49, respectively. It should be noted that the metal ligands from the two sites are interleaved and this is thought to be a new structural motif of a zinc finger domain. Based on the resultant structure, we propose an interaction site of the cysteine-rich domain of protein kinase C with diacylglycerols and phorbol esters.